Can 4-aminopyridine modulate dysfunctional gait networks in Parkinson's disease?
Gait dysfunction and postural instability represent a major therapeutic challenge in Parkinson's disease (PD). Gait disability in PD has been historically attributed to striato-nigral degeneration, however there is emerging evidence that multiple neurotransmitter deficits contribute to mobility impairment in PD. 4-aminopyridine (4-AP), a potent neurotransmitter modulator, has a wide range of favorable effects on gait in patients with neurological conditions including multiple sclerosis, spinal cord injury and cerebellar ataxia. In this Review we identify the neurobiological pathways involved in gait dysfunction in PD and discuss the mechanisms of action of 4-AP and its effect on gait related neuronal networks. The proposed mechanisms that may facilitate 4-AP favorable effect on gait in Parkinson's disease include 1) neurotransmitter release (dopamine, glutamate, acetylcholine and noradrenaline) 2) modulation of neuronal network oscillations and 3) increased cortical excitation. Recent clinical trials of 4-AP in neurological conditions associated with gait disorders will be highlighted and the importance of studying non-dopaminergic medications such as 4-AP in PD patients with gait impairment will be emphasized.